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I The Orbits of the Minor Saturnian Satellites

~ R. A. Jacobson (J1’1,/Caltech)

1 have dctcrIIlincd new c)rbits  for tlIc nine miller Saturllian satellites,

Janus, II;pinlctheus, llclcne,  ‘J’clesto, Calypso,  Atlas ,  l’romct]leus, l’alI-
dora,  and Pan.  All  but P a n ’ s  olbit are based on fits to the curreIItly
available set of II;arthbased astrolnetric and Voyager imaging data. 01-
bits for the co-orbiters (Janus, Epimcthcus)  and the l,agriuigian satellites
of ‘1’ethys and J)ione (lle]ene, I’elesto, Calypso) aJe represf  ’nted by nul Ilc I-
ical  integrations. Orbits for the l’ lting Shephmls (l’romethcusl  l’andora)
and Atlas are represcmtecl  by processing ellipse theory trith seIIli-I~~ajor

axes and periapsis rates computed from the analytical exj)ressions of Null,
et al. (1981, AJ 86, 456) using the dynamical constants of Calnpbel] aIId

Anderson (1 989, AJ 97, 1485). ‘1’he  orbit  of Pan is ilso represented I)y
the processing ellipse theory with elements from Showaltcr  ( 1991, hTatu w
351, 709) but with arevised epoch time (22-Aug-  1981 19:03 :48.71!1  l}’]’).
q’he revision of the epoch is the result of a joint analysis by Sllowalt(’r
and myself.

l’he Iiew orbits for the co-orbiters are collsiste~it  with those of }roder,
et al. (1989, A.] 98, 1875) and col(f~rm  his values of the satellite masses.
Revised masses of ‘1’ethys and l)ione, however, vrere required in order  t o
produce acceptable orbits fcm the J,agranp;ian  satellites. ‘Yhe new values
(km3/sec2) arc, rcspcctivc]y, 41.6’2 ~ 0.55 and 73.12+ 0.25.  ‘J1he ‘J’cthys
mass is remarkably close t,o Kozai’s  original value (AII n. ‘1’okyo  Ohs.
Ser. 25, 73). !l’he min imum and maxirnuln  libratio]i ampli tudes for
IIelenc, ‘J’elesto, and Calypso are, respectively, (44!3,  74!0), (58!8, 61!2),
(–56!0,  - 63!9),  and  the  a s soc i a t ed  libratio]l ~)eriocls  ((lays)  are 767.8,
692.0, and 693.4.

‘1’his work was perfor]ned to su~)port  observations pla], ned for tlIe  ul)-
coming Saturn Ring l’]ane Crossing time per iod , Satellite ephemerides
arc available throug}l  World Wide Web at NASJ\’s l’la]l~:tary  l)ata Sys-
tem Rings Node.
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